Mitochondrial and nuclear DNA damage induced by 5-aminolevulinic acid.
5-Aminolevulinic acid (ALA) is a heme precursor accumulated in plasma and in organs in acute intermittent porphyria (AIP), a disease associated with neuromuscular dysfunction and increased incidence of hepatocellular carcinoma (HCC). Liver biopsies of AIP patients showed odd-shaped mitochondria and autophagic vacuoles containing well-preserved mitochondria. ALA yields reactive oxygen species upon metal-catalyzed oxidation and causes in vivo and in vitro impairment of rat liver mitochondria and DNA damage. Using a quantitative polymerase chain reaction assay, we demonstrated that ALA induces a dose-dependent damage in nuclear and mitochondrial DNA in human SVNF fibroblasts and rat PC12 cells. CHO cells treated with ALA also show nuclear DNA damage and human HepG2 cells entered in apoptosis and necrosis induced by ALA and its dimerization product, DHPY. The present data provide additional information on the genotoxicity of ALA, reinforcing the hypothesis that it may be involved in the development of HCC in AIP patients.